Summary: In comparative anatomy, the musculocutaneous nerve is hypothesized to pass between the superficial and deep muscle bellies of the coracobrachialis muscle. The superficial belly is supplied by nerve branches of the lateral cord of the brachial plexus, while the deep belly by the musculocutaneous nerve. Observations of longitudinal sections of ten human embryonic arms (7 weeks; crown-rump length 26-32 mm) demonstrated that the coracobrachialis muscle was always continuous with the short head of the biceps muscle. If the aforementioned hypothesis was applied, the deep belly behind the musculocutaneous nerve course was continuous with the biceps. However, such a close relation between the coracobrachialis and biceps was not known in supplying nerves in adults. A further study using embryos of some apes without the deep belly of the coracobrachialis would be necessary for the comparison between a pattern of the embryonic muscle division and the muscle classification in comparative anatomy.
Introduction
The coracobrachialis muscle is characterized by the musculocutaneous nerve passing through the muscle belly. From minute dissections of human adults and apes, Koizumi (1989 Koizumi ( , 1995 demonstrated that the coracobrachialis is composed of 1) a superficial muscle belly supplied by proximal nerve branches from the lateral cord of the brachial plexus and 2) a deep belly by distal branches from the musculocutaneous nerve. He concluded that, as a general rule, the musculocutaneous nerve passes between these 2 bellies. Does his hypothesis correspond to a morphology during a process of muscle division in the arm and pectoral girdle? The aim of this study was to ensure whether or not the initial coracobrachialis was made of the superficial and deep muscle anlagen or masses in human embryos. According to Abe et al. (2011) who described early development of the biceps tendon of the long head, we chose 7-week-em-bryos for suitable materials of the present observation.
Materials and Methods
The study was performed in accordance with the provisions of the Declaration of Helsinki 1995 (as revised in 2013). We observed serial paraffin sections of the body with upper extremities of 10 human embryos at 7 weeks (crown-rump length [CRL], 26-32 mm). All sections were part of the large collection kept at the Institute of Embryology, Universidad Complutense Madrid, and were products of miscarriages and ectopic pregnancies managed at the Department of Obstetrics at the university. These sections in Madrid were stained with hematoxylin and eosin (HE) or azan staining. The sectional planes were sagittal to the body and longitudinal (almost frontal) to the arm. However, because of the curved course, the humerus was not always cut longitudinally.
The use of the sections in Madrid was approved by the university ethics committee in Madrid (No. B08/374).
Results
In the present 10 specimens, the glenohumeral joint cavity was present (7 specimens; Figs. 1, 2 and 4) or absent (3 specimens; Fig. 3 ). All figures contain the inser- tion tendon of the biceps brachii to the radius as well as the long biceps tendon from the scapula. The long biceps tendon was closely located to the pectoralis major muscle insertion. A groove for the long tendon was not yet formed on the surface of the humeral head. We also identified the insertion tendon of the brachialis muscle to the ulna, but it is not shown in the figure. At and near the coracoid process, we found candidates of the coracobra- chialis muscle, the short head of the biceps muscle and the pectoralis minor muscle. The pectoralis minor was clearly separated from the other two muscle anlagen (Fig.  3i) . The coracobrachialis muscle was identified as a dense tissue mass in the medial or anterior side of the musculocutaneous nerve (Figs. 2GH, 3D and 4E ). However, much or less muscle fibers of the coracobrachialis muscle candidate were attached to or continuous with the biceps short head. The medianus nerve was identified according to the course passing through the pronator teres muscle ( Figs. 1B and 3C ), while the ulnar nerve according to the superficial course around the medial epicondyle of the humerus (Fig. 3C ).
In the almost mid-point along the humeral shaft, corresponding to a level of the latissimus dorsi muscle attachment, a muscle mass connecting to the biceps long tendon (i.e., an initial mass for the long head) was usually (8 specimens) separated from the most distal one of multiple small masses for the short head of the biceps by a narrow fibrous tissue or space (Figs. 1BC, 2BC and 4i) . However, the long and short heads appeared to be continuous each other in the other 2 specimens in the proximal site (Fig. 3D) . These anlagen of the short head were difficult to discriminate from the initial coracobrachialis muscle, but we identified them according to whether the distal connection to the long head was present or absent. Therefore, the musculocutaneous nerve ran between the short head and coracobrachialis. One of the 8 specimens with the well-separated long and short heads contained a thick variant nerve that originated from the musculocutaneous nerve after intermuscular course between the biceps brachii and coracobrachialis and that joined the median nerve (Fig. 2AB) . The brachial nerve plexus was sometimes (2 specimens) cut tangentially to the segmental nerve roots (Fig. 3i) .
Discussion
In the present study, we identified the short head of the biceps brachii muscle according to its continuation to the long head. Therefore, in the present results, we described the musculocutaneous nerve passing between the coracobrachialis muscle and the short head of the biceps. However, in adults, the nerve should pass through the coracobrachialis. Parts of our identified biceps short head, or some of multiple muscle masses around the nerve, might correspond to the coracobrachialis. However, if so, the deep belly behind the musculocutaneous nerve course (see the Introduction) was continuous with the biceps in human embryos. Such a close relation between the coracobrachialis and biceps was not known in supplying nerves in adults. In this context, a supplying nerve branching pattern in adults was unlikely to be a reflection of embryonic muscle division.
According to Koizumi (1989 Koizumi ( , 1995 , nerve branches to the coracobrachialis are clearly separated and distant from that to the short head. According to our interpretation, he seemed to hypothesize that these two muscles are independent in views of comparative anatomy and embryology. However, at 7 weeks, the coracobrachialis and the biceps short head were most likely to carry a common mass for origin. This common origin was seen in all of the present specimens including a variant nerve communication between the musculocutaneous and medianus nerves. Koizumi (1989 Koizumi ( , 1995 reported some apes without the deep belly of the coracobrachialis. A further study using embryos of such apes would be necessary for the comparison between the embryonic muscle division and the traditional muscle classification.
